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&9'FRDWHG FDUELGH WRROV IRU WKH FXWWLQJ FRQGLWLRQV XVHG LQ WKLV VWXG\ FDQ EH VHHQ IURP WKH $XWKRU¶V HDUOLHU
SXEOLVKHGZRUN &KLQFKDQLNDUDQG&KRXGKXU\G ([SHULPHQWDO VWXGLHV LQGLFDWH WKDW WKHZHDU ODQGRQ IODQN
IDFHLQFUHDVHVZLWKFXWWLQJWLPH$ZHDUODQGJURZWKSDWWHUQLQGLFDWHVWKUHHGLVWLQFWUHJLRQV,QLWLDOO\WKHZHDUUDWHLV
KLJKEHFDXVHWKHVKDUSWRROHGJHTXLFNO\ZHDUVRXWGXHWRKLJKLQLWLDOVWUHVVDQGLQLWLDOIRUFHYDOXHLVREWDLQHG2QFH
DILQLWHZHDUODQGLVHVWDEOLVKHGWKHWRROSURJUHVVLYHO\ZHDUVDWDXQLIRUPUDWHZLWKLQFUHDVHLQWKHWKUHHGLUHFWLRQDO
FRPSRQHQWVRIWKHFXWWLQJ IRUFH:KHQWKHZHDUODQGVL]HUHDFKHVDFULWLFDOYDOXHWKHLQWHUIDFHWHPSHUDWXUHDQGWKH
QRUPDOSUHVVXUHRQWKHIODQNEHFRPHVVXIILFLHQWO\KLJKWRFDXVHVXEVXUIDFHSODVWLFIORZDQGUDSLGJURZWKRIZHDU
WDNHVSODFHZLWKUDSLGLQFUHDVHLQFXWWLQJIRUFHV VXEVHTXHQWO\OHDGLQJWRWRROIDLOXUH
$YDULDWLRQ LQ WKH WKUHHFRPSRQHQWVRI WKHFXWWLQJ IRUFHZLWK IODQNZHDUDWFXWWLQJ VSHHGRIPPLQZKHQ
XVLQJ 39' DQG &9'FRDWHG WRROV LV VKRZQ LQ )LJ  7KH WKUXVW IRUFH DFWLQJ RQ WKH WRROZRUN LQWHUIDFH )W LV
FRPSXWHG E\ VXEVWLWXWLQJ WKH PHDVXUHG IHHG )I DQG UDGLDO )U IRUFHV DQG FXWWLQJ WRRO DQJOHV LQ HTXDWLRQV DV
GHVFULEHG E\ 2[OH\ ZKLFK LV DOVR SORWWHG LQ WKH VDPH ILJXUH7KH IRUFH YDOXHV SORWWHG VKRZ WKH DYHUDJH
YDOXHVRIWKHG\QDPLFIRUFHVLJQDOVUHFRUGHGE\WKHG\QDPRPHWHU)LJDGHSLFWVYDULDWLRQLQWKHFXWWLQJIRUFHV
ZLWKWKHSURJUHVVLQIODQNZHDUZKHQXVLQJ 39'FRDWHGWRRO,WFDQEHVHHQWKDWEH\RQGDIODQNZHDUOHQJWKRI
PPWKHFXWWLQJIRUFHV )F )I DQG )U LQFUHDVHGVXGGHQO\QHDUO\E\DQGUHVSHFWLYHO\$IWHUWKLV
WHVWZKHQWKHWRROZDVH[DPLQHGXQGHUWKHPLFURVFRSHH[FHVVLYHIODQNZHDUOHQJWKRIPPDQGGHHSFUDWHUZHDU
ZDVREVHUYHG ZKLFKFDQEHVHHQIURPWKH$XWKRU¶VHDUOLHUSXEOLVKHGZRUN &KLQFKDQLNDUDQG&KRXGKXU\G,W
LVDOVRUHSRUWHGHDUOLHUE\VRPHUHVHDUFKHUVWKDWZKHQWKHWRROIDLOVFDWDVWURSKLFDOO\DYHU\UDSLGUDWHRILQFUHDVHRI
ERWKWKHIHHGDQGWKHUDGLDOIRUFHVRFFXUV 2UDE\DQG+D\KXUVW
D E
)LJ&XWWLQJIRUFHYVIODQNZHDUDW 9  PPLQIRUD39'FRDWHG WRRO E&9'FRDWHG WRRO
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7KHG\QDPLF IRUFH VLJQDOV UHFRUGHGE\ WKHG\QDPRPHWHUZLWKD 39'FRDWHG WRROKDYLQJDQ LQLWLDO IODQNZHDU
OHQJWKRIPPLVVKRZQLQ)LJ D,WFDQEHVHHQWKDWWKHUDSLGGHWHULRUDWLRQRIWKHFXWWLQJHGJHZDVULJKWO\
VHQVHGE\WKHIRUFHVLJQDOVE\VKRZLQJUDSLGUDWHRILQFUHDVHLQERWKWKHIHHGDQGUDGLDOIRUFHVLJQDOV$OWKRXJKWKH
DYHUDJHYDOXHRIWKHWDQJHQWLDOIRUFHLQFUHDVHVZLWKDWRROKDYLQJDQLQLWLDOIODQNZHDUOHQJWKRIPPDVVKRZQ
LQ)LJDGHFUHDVHLQWDQJHQWLDOIRUFHVLJQDO)LJ DVKRZVJURZLQJFUDWHUZHDU'LPODDQG/LVWHU  DOVR
REVHUYHGVXGGHQLQFUHDVHLQFXWWLQJIRUFHVQHDUO\E\ZKHQIODQNZHDUOHQJWKLQFUHDVHGVXGGHQO\EH\RQGD
IODQNZHDUOHQJWKRIPP,WFDQEHVHHQWKDWWKHFXWWLQJIRUFHVHVSHFLDOO\WKHIHHGDQGUDGLDOFRPSRQHQWVDUH
PRUH LQIOXHQFHGZKHQ WKH FDWDVWURSKLF IDLOXUH VWDUWVZKLFK FDQ EH DWWULEXWHG WR FKDQJLQJ WRRO JHRPHWU\ZLWK WKH
SURJUHVVLQWRROZHDUSODVWLFGHIRUPDWLRQDQGEOXQWLQJRIWKHFXWWLQJHGJHGXHWRLQWHQVHKHDWLQJDVVKRZQLQ)LJ
D
D E
)LJ '\QDPLFIRUFHVLJQDOVDW 9  PPLQIRUD39'FRDWHG WRRO E &9'FRDWHG WRRO
+RZHYHUZKHQXVLQJ &9'FRDWHGWRROWKHFXWWLQJIRUFHV )F )I DQG )U LQFUHDVHGQHDUO\E\DQG
UHVSHFWLYHO\ EH\RQG D IODQN ZHDU OHQJWK RI  PP $IWHU WKLV WHVW ZKHQ WKH LQVHUW ZDV H[DPLQHG XQGHU WKH
PLFURVFRSHDIODQNZHDUOHQJWKRIPPZDVREVHUYHG ZKLFKFDQEHVHHQIURPWKH$XWKRU¶VHDUOLHUSXEOLVKHG
ZRUN &KLQFKDQLNDUDQG&KRXGKXU\G(YHQEH\RQGDIODQNZHDUOHQJWKRIPPWKHFXWWLQJIRUFHV )F )I
DQG )U LQFUHDVHG E\   DQG  UHVSHFWLYHO\ WKDW FDQ EH VHHQ IURP )LJ E 0RUH RU OHVV XQLIRUP
YDULDWLRQRIWKHFXWWLQJIRUFHVZLWK WKHSURJUHVVRIWRROZHDUFDQEHVHHQZKHQXVLQJ &9'FRDWHGWRROZKLFKFDQEH
DWWULEXWHGWRXQLIRUPJURZWKRIIODQNZHDURI WKLVWRRO ZLWKPDFKLQLQJWLPHDVVHHQIURPHDUOLHUUHSRUWHGZRUNRI
&KLQFKDQLNDUDQG&KRXGKXU\ G 7KHG\QDPLFIRUFHVLJQDO EHKDYLRU UHFRUGHGE\WKHG\QDPRPHWHUIRUDWRRO
KDYLQJ DQ LQLWLDO IODQNZHDU OHQJWK RI PP LV VKRZQ LQ )LJ E ZKLFK DOVR VKRZVPRUH RU OHVV XQLIRUP
YDULDWLRQ RI WKH FXWWLQJ IRUFH VLJQDOV ,W FDQ EH VHHQ WKDW UDSLG GHWHULRUDWLRQ RI WKH FXWWLQJ HGJH DQG FDWDVWURSKLF
IDLOXUH GXH WR LQFUHDVHG FUDWHUZHDU UDWHZKHQ XVLQJ 39'FRDWHG WRRO DQG D JUDGXDO JURZWK RI IODQNZHDUZKHQ
XVLQJ &9'FRDWHG WRRO ZDV FRUUHFWO\ VHQVHG E\ WKH IRUFH VLJQDOV SUHGLFWLQJ WKH H[LVWHQFH RI D VWURQJ LQWHU
UHODWLRQVKLSEHWZHHQWKH FXWWLQJIRUFHZHDUWLPH
7RFKDUDFWHUL]HWKHFXWWLQJIRUFHZHDUWLPHLQWHUUHODWLRQVKLSDWGLIIHUHQWFXWWLQJFRQGLWLRQVYDULDWLRQLQWKHWKUHH
FRPSRQHQWV RI WKH FXWWLQJ IRUFHZLWK WKH SURJUHVV LQ IODQNZHDUZDV REVHUYHG DW FXWWLQJ VSHHGV RI  DQG 
PPLQXVLQJIHHGDQG GHSWK RIFXWYDOXHVRIPPUHYDQGPPUHVSHFWLYHO\(YHQDWORZHUFXWWLQJVSHHGRI
PPLQ LW KDV EHHQ REVHUYHG WKDW EH\RQG D IODQN ZHDU OHQJWK RI  PP WKH FXWWLQJ IRUFHV )F )I DQG )U
LQFUHDVHGQHDUO\E\DQG ZKHQXVLQJ 39'FRDWHG WRRO+RZHYHUZKHQXVLQJ &9'FRDWHG WRRO
FXWWLQJ IRUFHV LQFUHDVHGE\DQGRQO\EH\RQGD IODQNZHDU OHQJWKRIPPDV VKRZQ LQ)LJ 
$IWHUWKLVWHVWZKHQWKHWRROZDVH[DPLQHGXQGHUWKHPLFURVFRSHDVXGGHQLQFUHDVHLQWKHIODQNZHDUOHQJWKRI
PP IRU 39'FRDWHG WRRO DQG D XQLIRUP JURZWK WR IODQN ZHDU OHQJWK RI  PP IRU &9'FRDWHG WRRO ZDV
REVHUYHG7KHG\QDPLFIRUFHVLJQDOVUHFRUGHGE\WKHG\QDPRPHWHU IRUWKHVHZRUQRXWWRROV FDQEHVHHQIURPWKH
$XWKRU¶VHDUOLHUSXEOLVKHGZRUN &KLQFKDQLNDUDQG&KRXGKXU\E
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D E
)LJ3ORWRILQFUHDVHLQFXWWLQJIRUFHGXHWRWRROZHDUDW 9  PPLQ IRUD 39'FRDWHGWRRO E &9'FRDWHGWRRO
,WFDQEHVHHQ WKDW WKHIHHGDQGUDGLDOFRPSRQHQWVRI IRUFHDQGKHQFH WKH WKUXVW IRUFH LVPRUH LQIOXHQFHGDQG
LQFUHDVHGVXGGHQO\ZKHQUDSLGGHWHULRUDWLRQRIWKHFXWWLQJHGJHRFFXUV7KHLQFUHDVHLQWKHWKUXVWIRUFHLQGXFHVKLJK
FRPSUHVVLYHVWUHVVHVZKLFK VXEVHTXHQWO\IUDFWXUHVWKHDGKHUHGPHWDO IURPWKHIODQNDQGUDNHVXUIDFHVUHVXOWLQJLQ
WKHUHPRYDORIFRDWLQJ,WLVUHSRUWHGWKDWWKHODUJHGLIIHUHQFHEHWZHHQWKHKDUGQHVVRIWKHVXEVWUDWHDQGWKHKDUGQHVV
RI WKH7L$O1FRDWLQJUHGXFHV WKHDGKHVLRQRI WKH FRDWLQJDQGPD\UHVXOW LQWRFRDWLQJVSDOOLQJ 3DOGH\ DQG 'HHYL
 $EVHQFHRIFRDWLQJDQGFKDQJHLQIULFWLRQDOFRQGLWLRQVDW WKHIODQNIDFHVOHDGVWRKLJKHUWHPSHUDWXUHDW WKH
FXWWLQJHGJH:LWKWKHSDUWLDOH[SRVXUHRIWKHWRROVXEVWUDWH WKHRWKHUZHDUPHFKDQLVPVOLNHR[LGDWLRQGRPLQDWHG
DQG GLIIXVLRQZHDUPHFKDQLVPEHFRPHV DFWLYH UHVXOWLQJ LQ UDSLGZHDULQJ RI WKH VXEVWUDWH+LJK WHPSHUDWXUH DQG
KLJKFRPSUHVVLYHVWUHVVHVUHVXOWHGLQSODVWLFGHIRUPDWLRQRIFXWWLQJHGJHZKLFKIXUWKHULQFUHDVHVWKHFXWWLQJIRUFHV
,WFDQEHVHHQ WKDWWKH39'DSSOLHGVLQJOHOD\HU7L$O1FRDWHGWRROLQFXUUHGORZHUFXWWLQJIRUFHVWKDQWKH&9'
DSSOLHGPXOWLOD\HU7L&1$O27L1FRDWHGWRROZKLFKFDQEHDWWULEXWHGWRWKHGLIIHUHQFHVLQWKHPLFURJHRPHWU\
HPSOR\HG IRU WKHVH LQVHUWV DQG WKH FKDUDFWHULVWLFV RI WKH 39'DSSOLHG FRDWLQJ SURFHVV &KLQFKDQLNDU DQG
&KRXGKXU\F 7KH ORZHU PDJQLWXGHRIWDQJHQWLDOIRUFHIRU VLQJOHOD\HU7L$O1FRDWHGWRRO FDQEHDWWULEXWHGWR
WKHIDFWWKDW ZLWK WKLVWRRO DGHFUHDVLQJWUHQGRIG\QDPLF IRUFHVLJQDOV ZDVREVHUYHG EHFDXVHRIJURZLQJFUDWHUZHDU
DYHUDJHYDOXHRI WKH IRUFH VLJQDO WXUQVRXW WREH ORZHU LQPDJQLWXGH &KLQFKDQLNDUDQG&KRXGKXU\E7KH
DQRWKHU UHDVRQ PD\ EH WKH FKDUDFWHULVWLFV RI 39' DSSOLHG FRDWLQJ SURFHVV 39' DSSOLHG FRDWLQJ JLYHV ULVH WR
PLQLPXP IULFWLRQ EHWZHHQ WKH WRRO IDFH DQG WKH FKLSV UHVXOWLQJ LQ ORZHU FXWWLQJ IRUFHV 5DYLQGUD HW DO 
$OWKRXJKKLJKHUFXWWLQJIRUFHV DUHHPSOR\HGZKHQXVLQJ &9'FRDWHGWRRO WKHKLJKHUWRROOLIHREWDLQHGE\ WKLVWRRO
FDQ EH H[SODLQHG LQ WHUPV RI LWV FRDWLQJ DUFKLWHFWXUH DQG WKH VXEVWUDWH XVHG DV GLVFXVVHG LQ &KLQFKDQLNDU DQG
&KRXGKXU\F7KHVXEVWUDWHRI &9'FRDWHGWRRO LVDFREDOWHQULFKPHQWJUDGHZKHUHLQKLJKHUFREDOWFRQWHQW
QHDUWKHVXUIDFHRIWKHVXEVWUDWHSURYLGHVKLJKHU WRXJKQHVVWRWKHFXWWLQJHGJHDQGPXFKORZHUFREDOWFRQWHQWLQWKH
FRUHSURYLGHVKLJKHUGHIRUPDWLRQUHVLVWDQFH+RZHYHUZKHQXVLQJ 39'FRDWHGWRRO DWFRPSDUDWLYHO\ORZHUFXWWLQJ
VSHHGRI PPLQ LW KDVEHHQREVHUYHG WKDW FXWWLQJ IRUFHV LQFUHDVHGPRUHRU OHVV XQLIRUPO\ DV WRROZHDUVRXW
XQLIRUPO\DQGIRUFHVLQFUHDVHGE\DERXWEH\RQGDIODQNZHDUOHQJWKRIPP:KHQXVLQJ&9'FRDWHG
WRRO WKHFXWWLQJIRUFHV )F )I DQG )U LQFUHDVHGE\DQG,PDJHVRIWKHZRUQRXW 39'DQG &9'FRDWHG
WRROV FDQEHVHHQIURP$XWKRU¶VHDUOLHUSXEOLVKHGZRUN &KLQFKDQLNDUDQG&KRXGKXU\G
)RUFHWLPH FXUYHV VKRZQ LQ )LJV D DQG E SORWWHG DW FXWWLQJ VSHHGRI PPLQ DOVRGHSLFWHG D VLPLODU
WUHQGWRWKDWRIWKHJUDGXDOZHDUWLPHUHODWLRQVKLS,WFDQEHVHHQWKDWWKHORZHUYDOXHVRILQLWLDOZHDUREVHUYHGIRU
39'FRDWHGWRRO LQFRPSDULVRQWR &9'FRDWHGWRRO UHVXOWHGLQORZHUYDOXHVRIFXWWLQJIRUFH FRPSRQHQWVIRU 39'
FRDWHG WRRO WKDQ &9'FRDWHG WRRO+RZHYHUDIWHUPDFKLQLQJ IRUPLQXWHVZLWK 39'FRDWHG WRROD IODQNZHDU
OHQJWKRI ZDVSURGXFHG :KHQPDFKLQLQJZDV FRQWLQXHGZLWK WKLVZRUQRXW WRRO D VXGGHQ LQFUHDVH LQ WKH
FXWWLQJIRUFHVHVSHFLDOO\IHHGDQGUDGLDOIRUFHVRFFXUUHGGXHWRUDSLGJURZWKRIIODQNZHDUWKDWFDQEHVHHQIURP
)LJV DDQG D,QFRQWUDVWPRUHRUOHVVXQLIRUPJURZWKRIIODQNZHDUREVHUYHGIRU &9'FRDWHGWRRO UHVXOWHGLQ
XQLIRUPYDULDWLRQRIFXWWLQJIRUFHVWKDW FDQEHVHHQIURP)LJV EDQG E
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D E
)LJ &XWWLQJIRUFHYVFXWWLQJWLPHDW 9  PPLQIRU D 39'FRDWHGWRRO E &9'FRDWHGWRRO
,W LV UHSRUWHG WKDW LQ WKH WKLUG UHJLRQRI WKH IRUFHWLPHFKDUDFWHULVWLF DOO WKH WKUHHFRPSRQHQWVRIFXWWLQJ IRUFH
LQFUHDVHV VKDUSO\ 6LNGDU DQG &KHQ  +RZHYHU LQ WKLV VWXG\ LW KDV EHHQ REVHUYHG WKDW IHHG DQG UDGLDO
FRPSRQHQWRIIRUFHVDUHPRUHLQIOXHQFHGZLWKWKHSURJUHVVRIWRROZHDUDVFRPSDUHGWRWKHWDQJHQWLDOFRPSRQHQW
7KLVLVH[SHFWHGDOVRDVWKHPDJQLWXGHRIWKHWDQJHQWLDOFRPSRQHQWLVSUHGRPLQDQWO\GHWHUPLQHGE\WKHFURVVVHFWLRQ
RIDFXWDQGFKDQJHVVOLJKWO\DVWRROZHDUV 2UDE\DQG+D\KXUVW ,WVKRZVWKDW WKHWDQJHQWLDOFRPSRQHQWLV
OHDVW UHOLDEOH IRU DQ LQSURFHVVPRQLWRULQJ([SHULPHQWDO REVHUYDWLRQV LQGLFDWH WKDW WKH UDGLDO FRPSRQHQW RI IRUFH
EHLQJORZHVWLQPDJQLWXGHH[FHHGVWKHYDOXHRIIHHGIRUFHZLWKWKHSURJUHVVRIWRROZHDUDQGHYHQ DSSURDFKHVWKH
YDOXHRIWDQJHQWLDOFRPSRQHQWZKHQWKHUDSLGJURZWKRIWRROZHDURUFDWDVWURSKLFIDLOXUHRFFXUVDVREVHUYHGLQFDVH
RI 39'FRDWHG WRRO 7KUXVW FRPSRQHQW )W ZKLFK LV UHVXOWDQW RI WKH IHHG DQG UDGLDO IRUFH FRPSRQHQWV WHQGV WR
FRUUHFWO\UHIOHFWWKHWRROIODQNFRQGLWLRQVGXULQJFXWWLQJ,WFDQEHVHHQWKDWWKHWKUXVWIRUFHGHSLFWVVLPLODUWUHQGRI
ZHDUWLPHSORWDQGFDQEHXVHGVDWLVIDFWRULO\IRUSUHGLFWLQJWRROZHDU
 0RGHOLQJRIIRUFHZHDUUHODWLRQVKLS
%HWWHU XQGHUVWDQGLQJ RI WKH FKDUDFWHULVWLF RI ZHDU IRUFH DQG WKHLU LQWHUUHODWLRQVKLS PD\ EH REWDLQHG E\
PDWKHPDWLFDOPRGHOLQJ5DYLQGUDHWDO  GHYHORSHGPDWKHPDWLFDOPRGHOVWRGHVFULEHWKHZHDUWLPHDQGZHDU
IRUFHUHODWLRQVKLSVIRUWXUQLQJRSHUDWLRQ&XWWLQJIRUFHFRPSRQHQWVZHUHFRUUHODWHGZLWKSURJUHVVRIWRROZHDUDQG
WRROIDLOXUH6LNGDUDQG&KHQ  DOVRH[SUHVVHGWKHUHODWLRQVKLSEHWZHHQIODQNZHDUDUHDDQGFXWWLQJIRUFHVLQ
WHUPVRISRO\QRPLDOHTXDWLRQVIRUWXUQLQJRSHUDWLRQV,QWKHSUHVHQWZRUNSRO\QRPLDOHTXDWLRQVRIWKLUGRUGHUZHUH
XVHG WR H[SUHVV WKH UHODWLRQVKLS EHWZHHQ WKH FXWWLQJ IRUFH FRPSRQHQWV DQG IODQN ZHDU 9% EDVHG RQ WKH
H[SHULPHQWDO UHVXOWV (TXDWLRQV ZHUH GHYHORSHG IRU WKUHH FXWWLQJ VSHHGV QDPHO\   DQG  PPLQ
FRQVLGHULQJ WKH H[SHULPHQWDO YDOXHV RI WDQJHQWLDO DQG WKUXVW FRPSRQHQWV FDOFXODWHGEDVHGRQYDOXHVRI IHHG DQG
UDGLDOIRUFHVREWDLQHGDWGLIIHUHQWIODQNZHDUOHQJWK3RO\QRPLDOVRIWKLUGRUGHUZHUHXVHGDVLQPRVWRIWKHFDVHV
HTXDWLRQV GHSLFWHG FRUUHODWLRQ FRHIILFLHQW 5VTXDUHG YDOXH PRUH WKDQ  7KH SRO\QRPLDO FRHIILFLHQWV ZHUH
REWDLQHGE\PHWKRGRIOHDVWVTXDUHV'DWD)LWVRIWZDUHYHUVLRQZDVXVHGWRVROYHWKHUHJUHVVLRQHTXDWLRQV7ZR
VHWVRISRO\QRPLDOHTXDWLRQVIRUWDQJHQWLDOIRUFH)FDQGWKUXVWFRPSRQHQW)WZHUHREWDLQHGXQGHUWKHIROORZLQJ
FXWWLQJFRQGLWLRQV
¾ )RU39'DSSOLHGVLQJOHOD\HU7L$O1FRDWHGFDUELGHWRRO
&XWWLQJVSHHG 9  PPLQ
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7KH FRPSDUDWLYH HYDOXDWLRQ RI FXWWLQJ WRROV QDPHO\ 39' DQG &9'FRDWHG WRROV EDVHG RQ WKHLU IRUFHZHDU
UHODWLRQVKLSV REWDLQHG DW FXWWLQJ VSHHGV RI  DQG PPLQ LV GLVFXVVHG LQ WKLV VHFWLRQ &XUYHV VKRZLQJ WKH
WDQJHQWLDODQG WKUXVWFRPSRQHQWVE\YDU\LQJ WKH OHQJWKRI IODQNZHDUXSWRDQGPPIRU 39' DQG &9'
FRDWHG WRROVUHVSHFWLYHO\ DUH VKRZQLQ)LJ 'LIIHUHQWUDQJHVRIIODQNZHDUOHQJWKZHUHVHOHFWHGDV 39'FRDWHG
WRRO IDLOHGFDWDVWURSKLFDOO\GXHWRJURZLQJFUDWHUZHDUEH\RQGDIODQNZHDUOHQJWKRIPP ,WFDQEHVHHQWKDW
WKHFXWWLQJIRUFHVLQFUHDVHZLWKWKHSURJUHVVRIIODQN ZHDU+RZHYHULQFUHDVHLQWKUXVWIRUFHLVPRUHSURPLQHQWLQ
FRPSDULVRQ WR WDQJHQWLDO FRPSRQHQW RI IRUFH HVSHFLDOO\ZKHQ WKH UDSLG GHWHULRUDWLRQ RI WKH FXWWLQJ HGJH RU WRRO
IDLOXUHRFFXUVZKLFKSUHVHQWVDEHWWHURSWLRQWRPRQLWRUWKHSURJUHVVRIWRROZHDU$WFRPSDUDWLYHO\ORZHUFXWWLQJ
VSHHG39'FRDWHGVLQJOHOD\HU7L$O1GHSLFWVPRUHRUOHVVXQLIRUPYDULDWLRQLQFXWWLQJIRUFHVZLWKWKHSURJUHVVRI
IODQNZHDUXSWRIODQNZHDUOHQJWKRIPP,QFRPSDULVRQWRWKLVHYHQDWKLJKHUFXWWLQJVSHHGV&9'FRDWHG
PXOWLOD\HUGHSLFWVXQLIRUPYDULDWLRQLQFXWWLQJIRUFHVXSWRIODQNZHDUOHQJWKRIPP
)LJ  GHSLFWVWKDWLQFUHDVHLQFXWWLQJIRUFHVGXHWRJUDGXDOJURZWKRIIODQNZHDULVFRPSDUDWLYHO\OHVVDIIHFWHGE\
FXWWLQJ VSHHG+RZHYHUFXWWLQJ IRUFHV LQD VKDUS WRRO LHZKHQ WKH WRROZHDU LVQRWSUHVHQW 9%  KDYHEHHQ
REVHUYHGWREHJHWWLQJDIIHFWHGZLWKFXWWLQJVSHHGDQGW\SHRIWRROWRROJHRPHWU\FRDWLQJPDWHULDOHWF,WFDQEH
VHHQWKDWORZHUPDJQLWXGHRIFXWWLQJIRUFHVDUHHPSOR\HGE\39'DSSOLHGVLQJOHOD\HUFRDWHGWRROLQFRPSDULVRQWR
&9'DSSOLHGPXOWLOD\HUFRDWHGWRROZKLFKSUHVHQWVDQDGYDQWDJHIRUWKLVWRROLQDFKLHYLQJEHWWHUVXUIDFHLQWHJULW\
RIPDFKLQHGFRPSRQHQWV5HVXOWVREWDLQHGLQWKLVVWXG\DUHLQOLQHZLWKWKHUHVXOWVDYDLODEOHLQWKHOLWHUDWXUH,W LV
UHSRUWHGWKDW 39'DSSOLHG VLQJOHOD\HU7L$O1FRDWHGFDUELGHWRROVSURGXFHGEHWWHUVXUIDFHILQLVKDQGLQFXUUHGORZHU
FXWWLQJ IRUFHV DQG &9'DSSOLHG PXOWLOD\HU077L&1$O27L1 FRDWHG FDUELGH WRROV SURGXFHG ORQJHU WRRO OLIH
(]XJZX DQG 2NHNH5DPHVKHWDO,EUDKLPHWDO&DNLUHWDO &XWWLQJIRUFHVKDYHEHHQ
REVHUYHG WR EH LQFUHDVHG ZLWK WKH SURJUHVV RI WRRO ZHDU DQG KHQFH DQ DQDO\WLFDO PRGHO ZKLFK FDQ SUHGLFW WKH
FXWWLQJIRUFHVFRQVLGHULQJWRROZHDUHIIHFWLVH[WUHPHO\YDOXDEOHLQDGGUHVVLQJPHWDOFXWWLQJLVVXHVDQGLQWKHILHOGRI
GHYHORSPHQWRIDUHOLDEOHWRROPRQLWRULQJV\VWHP
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)LJ 0RGHOWDQJHQWLDO)FDQGWKUXVW)WIRUFHVYVIODQNZHDU
 &RQFOXVLRQV
)ROORZLQJFRQFOXVLRQVFRXOG EHGUDZQRQWKHEDVLVRIH[SHULPHQWDOLQYHVWLJDWLRQFDUULHGRXWLQWKLVVWXG\
x 5DSLG GHWHULRUDWLRQ RI WKH FXWWLQJ HGJH DQG FDWDVWURSKLF IDLOXUH GXH WR LQFUHDVHG FUDWHU ZHDU UDWH
HVSHFLDOO\DWKLJKHUFXWWLQJ VSHHGZKHQXVLQJ39'DSSOLHG7L$O1FRDWHG WRRO DQGXQLIRUPJURZWKRI
IODQNZHDUZKHQXVLQJ&9'DSSOLHGPXOWLOD\HU7L&1$O27L1FRDWHGWRROZDVFRUUHFWO\VHQVHGE\
WKHIRUFHVLJQDOVSUHGLFWLQJWKHH[LVWHQFHRIDVWURQJLQWHUUHODWLRQVKLSEHWZHHQWKHFXWWLQJIRUFHZHDU
DQGWLPH
x ,WKDVEHHQREVHUYHGWKDWEH\RQGDIODQNZHDUOHQJWKRIPPWKHFXWWLQJIRUFHVLQFUHDVHGVKDUSO\
HVSHFLDOO\ D[LDO DQG UDGLDO FRPSRQHQWV LQ FDVH RI VLQJOHOD\HU 39'FRDWHG WRRO +RZHYHU IRUFHV
LQFUHDVHG PRUH RU OHVV XQLIRUPO\ XSWR IODQN ZHDU OHQJWK RI  PP ZKHQ XVLQJ PXOWLOD\HU &9'
FRDWHG WRRO
x ([SHULPHQWDOREVHUYDWLRQVLQGLFDWHWKDWWKHWDQJHQWLDOFRPSRQHQWRIWKHFXWWLQJIRUFHLVOHDVWUHOLDEOHIRU
LQSURFHVVPRQLWRULQJRIWKHWRRO)HHGDQGUDGLDOFRPSRQHQWVZKLFKDUHPRUHLQIOXHQFHGE\IODQNZHDU
DUHWKHEHWWHUFKRLFHIRUWRROZHDUPRQLWRULQJ+RZHYHUWKUXVWFRPSRQHQW)WRIWKHIRUFHRQWKHIODQN
VXUIDFH WHQGV WR FRUUHFWO\ UHIOHFW WKH WRRO IODQN FRQGLWLRQV GXULQJ FXWWLQJ DQG E\ GHYHORSLQJ D
PDWKHPDWLFDOPRGHOXVLQJWKLVFRPSRQHQWRIIRUFHWR SUHGLFWZRUQWRROFXWWLQJIRUFHVWRROZHDUFDQEH
UHOLDEO\PRQLWRUHG
5HIHUHQFHV
&DNLU 0&&LKDW (,ONHU ' 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
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